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Title: A FILTER DEVICE 

This inventiwi relates to an apparatus and method for improving the efficiency of pollution 
control in stom water drains and in particular, catchpiis. Catchpits are a source of control 
for storm water pollution. The principle purpose of a caichpit is to convey run off to the 
storm water system. Treatment is achieved by settling, however turbulence from incoming 
nin off results in catchpits only removing apiHOximately 5 per cent of suspended solids. 

In New Zealand current storm watw nudntenance programme involves: street sweeping; 
catchpil cleaning and unblocking; storm wata line cleaning and unblocking; soakhole 
cleaning and repair work- 

The limited ability of catchpits to remove sediment and debris results in a large amount of 
time and expense ha\ing to he spent on unblodcing catchpits, storm water lines and 
soakholes to prevent flooding- The existing maintenance expendhure for the Auckland 
Central Business District is estimated ai $900 hectait/year. 

Typical storm water treatment devices, sudi as sedimentation ponds or sand filters^ often 
require a large capital investment, land acquisition, and often cannot be incorporated into 
high urbanised areas. 

Ground surfaces in an urban environment are contaminated by urban activities, in particular 
motor vehicle use. Most serious poiiutants originate from motor vehicles for example 
exhaust emissions, brake linings, ruMm heavy metals, oils, greases and complex organic 
compounds. In addition poUution In s tm m wa tei can arise froiM the use of harmful biocides 
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.n agncultural, industrial mi domcUc applications. Also volaUle solids enter storm 
water system, whilst ttiese primarily include plant materials, they also include animal faeces, 
industrial waste discarded food products, and odier organics. These solids contain the 
pathogens, bacteria and nutrients that may adversely affect water quality. 

5 A high proportion of suspended solids pass througb existing drainage systems to streams or 
riven and ultimately the marine environment 

Whilst primary prevention of contamination is very important it is also appropriate to 
consider systems for rB«iovaI of poihition Chat does occur. 

Control of contamination, in particular at the interface between a control system and the 
10 source, offers a practical and cost effective means of poihition control in urban environments. 

Storm water tun-ofT in urban environments U collected through drains which generally 
incorporate catcfapita. WhUst catchpits are designed to retain a proportion of the sediment, 
their efficiency in this regard is Kmiied. panicalariy >rt high rates of water flow and when the 
sediment level m the catchpit is cIom to the eatchptt outlet 

15 Most catchpits in Auckland have been fitted with half siphons to ptevent odours and to 
prevent sediment escaping into die stonnwtfer system. THe half siphons which cause flow 
to travel vertically and make two 45 degree turns can also cause solids to be tii,^ 
turn the Hipped solids uap more solids tmtU the pipe is completely blocked. Blocked 
catchpits art air blasted and/orjened out using a hydm Master. However, some material 

20 nunr solidify in the half siphon and it beooii« very difTicuIt to complete^^ 
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Occasionally the catehpit becomes blocked with concrete or cement making it impossible to 
unblock. When this occurs the catchpil must be dug up and replaced. These blockages can 
cause local Hooding resulting in damaged public and private amenities. Unblocking 
caichpits and storm water lines requires signtficam maintenance expenditure each year. 

5 A recent study peifoiTikxI by the Island Care New Zealand Trust estimated that 28,0(» 
, oflitteranecfischargedfrom Auckland City storm water systems per day. 

It is an objection of the present invention to provide an apparatus and method for improving 
the efTiciency of polhition control in storm water drains, or at least to jwovide the pubUc with 
a useful alternative. 

10 In one broad aspect of the present invention there is provided a support means adapted to be 
retained in an emraoce to a drain, a cage means cooperating with said support means, a 
filtration means removably attachable to said support means and suspended in said cage 
means and adapted to remove suspended solids from stoirowater entering the drain. 

In a preferred form of the filter device of the present invention, adapted for use in a catehpit 
15 said cage means is provided with projections adapted to maintain said cage means away from 
inner sides of said drain. 

Preferably the projections extend from all tides of said cage means and almost abutts the 
inner sides of said drain. 

In one preferred form of filter device of dw present invention the support means comprises a 

20 franic defining an orifice, a siUfornung upper surfaces of said frain^ 
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stomwaler into said orificse and securing means adapted to secure a part of said filtration 
means about said (Kificc. 

In a further preferred form of the filter device of the present invention, adapted for use in a 
catchpit, part of said sill, may be extended to form a back sill adapted to direct water from a 
S back opening catchpit into said orifice. 

Said filtration means may be formed from geotextile material, nylon mesh, or shade doth; 
formed into a bag configuration and suspendable by an open end within said frame means. 

In a further prefened form of fiher device of the piesent invmtion^ adapted for use in a 
catchpit, the fUtration means is of sufficient length to extend substantially to the bottom of 
10 the frame means. Prefttably, the fUtration means does not substantially restrict the flow of 
water throu^ the catobpiL 

According to a furfter aspect of the ptesem invention tfjcre is provided a drain access 
«l^ted to remove suspended solids from Kquid entering a drain, said drain access 
comprising: a containing means having a base, sides, at least one outlet and support means 
15 adapted to be retained in an entrance to said dram and to support and suspend filtration 
means in the containmg means, said filtntton means adi^ed to remove suspended solids 
from water entering die containing means. 

In one preferred form of said drain access the firanK means further incorporates a sill forming 
upper surfaces of said frame and adapted to direct liquid into an orifice in said frame, and 
20 securing means adapted lo secure part of said filtration means about said orifice. 
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Tht said niinition means may be formed from gcotextilc matcriaJ, nylon mesh or shade cloth; 
formed into a bag configuration and suspendabk by an open end in said frame means. 

Preferably the filtration means is of suffident length to extend substantially to the bottom of 
the frame means. Preferably the filtration means docs not substantially restrict the flow of 
5 liquid through the drain excess. 

.\ccording to a further aspect of the present invention there is provided a method of removing 
suspended solids from liquid comprising suspending filtration means and cage means from a 
frame means integrally formed with or adapted to be retained in an entrance to a drain, 
diiecUog liquid into said filtratioo means and collecting suspended solids on said filtration 
10 means in said drain eniranoe. 

In one preferred form the method of the present invention tnay further comprise means to 
maintain said cage means away from the huter sides of said dnin. 

According to a fimher aspect of the present invention there u provided a filter device 
substantially as herein described and with refeftnce to the accompanying drawings. 

15 According to a further aspect of the present Invention there is provided a method of leraoving 
suspended soHds from liquid substantially as herein described and with reference to the 
acconqMuiying drawings. 

Other aspects of Ok present invention may become apparent from the following description 
which hu given by way of example only and with reference to the accompanying figures in 
20 which: 
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positioned in a catchpit 

HtoSi: of. «„^«.,„ of »»fi,«i.,i„ of*. 
I present inventtoo* 



Ulustradng suppoR uMns. 



Effltti: Show. „ exploded vkw of . fiicer device of *e p«se« 
incorporating filiwion meuis. »pport means and cage 



invention 

means. 



«U«»««Ung the projections. 
Eoii^- ■^••l>i"'*-cf«»«pp„^^^^^^^^__^ 

BBRjet •*»«««i*«i».f*.««flow«rtwid.*ep«..,i,,«^. 



PipTS^- Shows a perspective view of the overflow used with the present hiveni'ton, 

Pffiif^ IQ: shows a perspective view of the fi!traiion means used with the present 
invention. 



Referring to Figure I a filler device 1 of ti'ie present invention may comprise e filtration 
5 means 2 cage means 3 and support means 4. 

The filtration means 2 is made from a teotextile material or nylon material or shade cloth, 
suitable for the filtration of s^uspended solids from water passing through the material. In 
Figure 10 the filter material is formed into an elongate bag^onfiguration. The upper end 5 
of the filtration means 2 is open and affixed or securabie to the support means 4 by means of 
a steel support ring 6 placed in a sewn loop 7 at the top of tbe bag. In Figure 3 the steel ring 
6 sits on a Jip 8 built in to the support means 4, This allows the filter bag 2 to be removed 
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easily and the steel support ring 6 can also be removed from the filter bag 2 for washing. The 
bottom 9 of the filtration means 2 extends substantially to the bottom of the cage means 3. 

The filtration means 2 may be formed into the required bag shape by sewing or such other 
I S like medKKl which provides substantially sealed seams. 

Figure 1 shows a filter device 1 of the present invention positioned in a storm water drain 
having a catchpit 10, a grate 1 1, a curb edge 12. an overflow opening 13 and an outlet 14. 

The su^ortjiMn^ a filter device of tbe present invention is positioned in catshgitlO 
beneath grate 11 and held in fwiHot b^^^ on the catchpit frame 10 which 

20 stop tbe grate 11 from falling through. Where the catchpit has no fugs the cage 3 must 
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extend to the bottom of the catchpit and the support roe«n$ then abatts on the cage 3. In this 
case the cage has a base to prevent the bottom 9 of the filter bag 2 from abutting the bottom 
of the catchpit 

Referring now to Figures 2 to V the suppon means 4 comprises a frame 15 a sill 16 abutting 
an upper surface cf the frame 15. The sill 16 is adapted to direct water into the orifice 17 of 
frame 15 and prevent the passage of water into the catchpit except via the cage means 3, An 
opening 18 is adapted to direct water into the orifice 17 from an backflap 19 (see Figure 9) 
positioned in a stormwater drain via flexible shute 25. 

The cage 3 includes projections 30 adapted to maintain the cage 3 away from the side walls 
of the catchpit. This is particularly tmpoftant when the cage filter bag is fiill and may 
paxtiallyprotnKk through Ibe cage 3. Without the projections 30 the cage 3 could be foreed 
against the outlet causing a bloduge. TTie projections maintain a water flow around the 
cage. The cage 3 has large spacing* 31 to mraimise die surface area of the cage and 
maximise the filter b«g area. 

The backflow 19 may also include boot seal rubber 20 (see Figure 9). to ensure a snug fit, 
placed on the ends of the backflap which can be pushed firmly into place and the front of the 
backflap 19 U designed to clip over the existing cast iron grate of the drain. 

In the embodiment shown in the drawings, the support means has a rectangular configuration 
with a siU 00 each side, including an extended sill on one longitudinal side. However, it will 
be appreciated that the invention is not restricted to any particular shape of suppon means. 
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different shapes being required for dndos or catchpits having other than a reaangular cross- 
section. 

A filter device of the present invention may be quickly and easily retrofitted into existing 
stormwater drains by raising the grate, locating the filtration means into the catcbpit and 
5 slotting the support means into the top part of the catchptt. Where the drain includes an 
backflow opening the backfiap should be positioned in the back opening first. 

Collected sediment may be removed, either by conventional saction means with the filter 
device retamed within the catchpii, or by temponoy removal or replacement of the 
stormwater filter device, or at least the fihrition means, for cleaning and disposal of the 
10 sediment in an qipnipriaie manner. 

In a pilot Study Report prepared by Qiy Design for Auckland City Council (unpublished) 
June 1997 two field trials we« performed to determine ovcraU sediment removal efficiency 
and to determine hydraulic performance. Tlie first trial involved 22 catchpite wid. filter 
devices of the present invention installed therein. Various grades of Bidim geotextile as the 
15 filiermedhim. Thesecond trial used 3 paira of catchpits In similar catchments and a control 
catchpii, and utilized vmoos filter media such as Bidhn geotextile, nylon (100 micron pore 
size) nylon (300 micron pore size) and shade cloih. 

The removal efficiencies were determined by coilecUng samples of materials removed by the 
filler bags and their hydiaulie perfbimanoe «f«s determined by taking field measurements 
20 overtime. 

MntBie. |>T/K/tT 
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The Bidim geotextiles had « greater removal of suspended solids (63*-77%) than the nylon 
mesh, which removed 32%^%. 

The control catchpit, without a fihet device installed, removed between 5%-6%. 

A surprising result was that the nylon mesh was partially se|f<leaning with water flushing 

the dry solids adhering to the sides of the bag into the base of the bag. THis did not occur for 
the geotexdie bags because of the fibixHis nature of the bag. 

Whilst the geotextile bags had the greaust degrae of .suspended soUd removal they also 
clogged more easily and exhibited reduced hydraulic efficiency than the nylon mesh bags. 

10 Over time the filter bag clogs «id loses permeability. When inflow«^sja«fl03i^_^ 

overflow conditions the static water level wasra^rtW^^^ 
less turbulence. TTiis aids the settling of particle, and prevents re-suspension of particles, 
improving removal efficiency. As some flow was still passing through dK filter bag there 
15 was a "sucuon" effect within the bag which drew the suspended particles downwards 
reducing particte re-suspeimon. 

The study al«, showed that the filter device of die present tavendon could provide significant 
tmoval of heavy metals, ie. cadmhim. copper, lead, zinc and menniry whether dissolved or 
attached to sedimeDt from stonmwater. 
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Heavy traffic on icads caused the mas, pollution «k1 optimally .t<,ui,td Aat a geotexfile ba, 
would have to be replaced on a weekly basis. 

In respect of «xommodati„g ™n-cff generated ftom a , i„ , year design storm from a 
catchpit and ,«p|«Hng l«gs when their permeability drops below this yielded the following 
5 Jife of a bag. 

Bidim gcotcxtik | to 7 weeks 

Nylon mesh (100 micrcm) 3 to 12 weeks 

Nylon mesh {300 microns) 6 to 12 weeks 

Shftde cloth 3 nun 12^ weeks 

10 An advantage of the nylon mesh over Aegeotextile is that the nylon mesh c«, be cleaned and 

re-used. 

these ««.,u it is Clear that .he filter device of the ptescm i,ve„rt«, no. only provides for 
»ou«e conocl of polh«.„u, but .Uo «rf««i.U, ^ ^ 
cteaning line blockagM Ifareagh lediinem buiU up. 

15 Whilst the invention ^ been described with teWe to a «o«nwa.e, fi,^ device which may be 
«rofi«ed in exi«tag «onnw«er dtain. with . c«cfcpit it wiU be .pp«i«ed th« .^w or 
replacement «on«^ jnUns or c^chpits may be designed with the m.«« integ^Uy 
«fcnnedas«,upperp«tofthedr«norc«chpft L. »ch embodiment of the invention *e 
mtraUon me«u would be secnmd in the «.ppon H, a ^movable ma«^^ 
20 of the filtration means or disposal of damaged filtraion means. 
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WHATVyECl,AIM If^. 

1. A filter Jevke adapted to remove suspended solids from stormwoier. said filter device 
comprising a support means adapted to be retained in an entrance to a drain, a cage means 
cooperating with said support means, a filtration means removably attachable to said 
support means and suspended in said cage means and ad^xed to remove suspended solids 
from stormwater entering the drain. 

2. A filter device as claimed in claim 1 farther comprising projections adapted to maintain 
said cage means away from side walls of said drain. 



3. A filler device as claimed in claim 2 wherein said projections extend ftom all sides of said 
} cage and almost abutt the side walls of said drain. 

4. A filter device as claimed in claim 1 wherein dte support nutans comprises a frame 
defining an orifice, a sill forming upper surfaoes of said frame and adapted to direct 
stormwater into said orifice and securing means adapted to secure a part of said filtration 
means about said Mtfke. 

5. A filter device as clahned in claim 4 wherein part of said sill is extended to form a back 
sill adapted to direct stormwater firom a back opening catchpit into said orifice. 

6. A med)od of removing suspended solids from stormwater comprising suspending within a 
cage means, filtratioa means, from a soppot mems iitegiaUy fbrnied with or adapted to 
be retained in an entrance to a dnin. diiccting stormwater into said filtration means and 

collecting suspended solids on said fUtratkm means in said drain. 
MMzate.irr/Krt* 
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7. A method of removing suspended lotids from stormwatcr as claixwd in claim 6 wherein 
said cage means has projections adapted to maintain said cage means away from side 
walls of said dnin. 

8. A method of removing suspended solids firom stormwater as claimed in claim 7 wherein 
5 said projections extend from all sides of said cage and almost abutt the side walls of said 

drain. 

9. A filter device substantially as bexein described and with reference to the accompanying 
drawings. 

10. A method of removing suspemted solids from stormfwa^ substantially as herein 
10 described and with reference to the accompanying drawings. 
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END OF CLAMIIS Attorneys for the Applicant 

Envin^iod New Zeabmd Limited 
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